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ABSTRACT: Bibliometrics is an important tool originated in the library and information science community that can be
used to measure the research output. Researchers in various fields have extensively used it because of its immense utility. Last
year, as COVID-19 hit the globe, researchers of various, be it medical domain, library science, etc., started to perform a chain
of bibliometric studies. The present study used the SCOPUS database as a source of data and identified 39 bibliometric
studies (BS) related to COVID-19. These 39 BS were studied based on two sets of parameters, namely general and granular.
The study revealed that though the 39 BS were performed from different points of view. But it was seen that the journal Library
Philosophy and Practice had published six among these 39 BS. It was observed that various medical literature oriented
databases like MEDLINE and even general databases like WOS, SCOPUS which cover a variety of subjects, were used for the
studies. Data was collected using a variety of strings, with a different time-span (50 years, 20 years, 3 months, etc.) in various
formats like CSV, XLS, BibTxt, txt, etc. To process, analyze, and visualize the data various software were used like Excel,
Python, SPSS, VOsviewer, CiteSpace to name a few. The number of articles varied because of the number of databases
adopted, purpose, time-span and even the string used for the study. The most dominant document type was an article and the
most productive subject area was medicine or virology. In 13 studies, it was observed that the University of Hong Kong was
the most productive organization, and Yuen Kwok-yung was their most productive author. 20 BS found the most article
producing countries was USA, whereas 13 found China to be the most prolific. 8 BS found the Journal of virology as the most
producing source, whereas 3 BS found the Journal of Medical Virology the most producing source. For the collaboration
network, various elements authors/countries/organizations/keywords/co-citations/citations were used to create the visual-
ization network.
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1. Introduction

COVID-19 pandemic has affected the whole world in a way that the human race could not have fathomed. The pandemic started
in Wuhan city, China and spread all over the world in a matter of months which brought the world to stand still.[1] The extensive
research in the area allowed the scientist to understand the virus in a much more efficient way and provide an explanation for the
community.[2] The disease was declared a pandemic by the World Health Organization(WHO) in March 2020.[3] Once the disease
was declared a pandemic, all the countries were put on lockdown, but the research community was constantly putting efforts to
gain more knowledge about the virus. Thus the immediate response of the community was performing the research on COVID-
19 and then publishing it. It also allowed the scientists working on the vaccines to carry out the research in inappropriate
directions, which resulted in the development of the vaccines for the diseases. The research community also carried the research
related to COVID-19 from various aspects as well. All these multifaceted studies led to an enormous amount of publications in
the field of COVID-19 research. To study the immense amount of literature on any topic, the library and information science
domain has provided a tool called bibliometrics that tries to measure the research trend by utilizing quantitative indicators.[4, 5]

There have been numerous studies where bibliometrics has been used as a tool to estimate the research trend of various
pinpointed topics of interest like ontology construction process[6]; altmetrics[7]; 3D-printing[8], etc. Similarly, bibliometrics was
utilized heavily to study the research trend of COVID-19 and a plethora of works related to bibliometric studies (BS) of COVID-
19 were published. Thus, there was a need to study these plethoras of bibliometric studies and present them concisely so that
the scientific community involved in such studies can identify, explore the research gaps in the field, and know the trend of
research until now.

2. Literature Review

In the course of the literature review, few works were identified where the BS on specific topics or BS of a journal were reviewed
or evaluated as well for instance, Koseoglu et al.[9] evaluated the bibliometrics studies done in the tourism domain to elucidate

the upcoming themes and presented crucial pathways for future research in the field; Pereira et al.[10] analyzed the research trend
and development of the bibliometrics studies in the administration domain by taking into account the articles published in
international journals, between the years 1998-2017; Kevin et al.[11] reviewed a total of 82 bibliometrics studies on single journal
that were published between the year 1998-2008 by grouping them into the fields like Arts, Humanities and Social Sciences,
Medical and Health Sciences, Sciences and Technology and Library and Information Sciences; Tiew[12] reviewed 102 bibliometrics
studies on single journal that were encompassed by Library and Information Science Abstracts (LISA) plus and Current
Research in Library and Information Science (CRLIS) databases. There have been attempts where researchers tried to review a
specific topic of study with the help of parameters to provide a holistic view of the topic. Reviews of such kind can generally be
seen on software or software-related products and few such works have been discussed here. For instance, Moral-Muñoz et
al.[13] performed a comparative review of the various software tools that are used for bibliometric and scientometric analysis

based on various features. Mahato and Gajbe[14] performed a comparative study of open-source data repository software based

on extracted criteria and similarly, Amorim et al.[15]; Gajbe et al.[16] compared various research data management platforms based

on parameters. Sinha and Dutta[17] identified the core literature available on flood ontologies and reviewed the flood ontologies
based on various extracted parameters from the available literature. A lot of surveys or comparisons on ontology development
methodologies like Corcho et al.[18]; Simperl and Luczak-Rösch[19]; were also performed using various criteria for providing a

holistic review of the methodologies. Tiwari and Madalli[20] reviewed the various maturity models for library services and
management based on the various extracted and proposed parameters. The literature review also revealed that there had been
only one attempt previously where the review of BS related to COVID-19 has been performed by using the databases like
Scopus, Web of Science, and Google Scholar; however, the amount of literature was restricted to 30[21] whereas the present
study although limited to only a single database Scopus, still analyzes 39 BS related to COVID-19. Additionally, the current
study provides a list of standard parameters as well as their definitions which can be utilized by the research community for
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studying BS in other domains.

3. The Objective of the Study

• To locate the published bibliometric studies related to COVID-19 and review based on extracted parameters in order to elucidate
the basic idea, scope, and exhaustiveness of the studies.

• To provide a general methodology and list of parameters for reviewing existing bibliometric studies in any topic or domain of
interest like the library, information science, and mathematics.

4. Data and Methodology

A review on specific studies provides a holistic view about them. The methodology here has been inspired by Camacho and
Alves-Souza[22] ; Sinha and Dutta.[17] The blueprint of the methodology is similar; however, in few places, it has been modified
to suit the study. The methodology is compartmentalized into phase one-literature acquisition and phase two- parametric review
of BS. The two phases have been discussed in details here:

4.1. Phase one: Literature Acquisition
In order to perform a review of BS related to COVID-19, the first and foremost thing was to identify and acquire the literature
related to it. To find such BS, Scopus (https://www.scopus.com/home.uri) a popular, multidisciplinary, peer-reviewed literature
indexed in it as a data source for the bibliographic data was chosen. The search string ((TITLE-ABS-KEY(“Bibliometric analy*”)
AND TITLE-ABS-KEY(“COVID 19” OR “coronavirus” OR “SARS-CoV-2”)) AND ( LIMIT-TO ( DOCTYPE, “ar” ) ) AND ( LIMIT-
TO ( LANGUAGE, “English” ) ) AND ( LIMIT-TO ( PUBYEAR,2020) ) ) was used to look for the documents. This search strategy
facilitated in identifying the documents consisting of these terms in the title, abstracts, or keywords (both author and indexed
keywords). The search was performed on 11th January 2021 and records indexed up to this date were included in the study. The
restriction of time span, document type, and languages was put for the study. This search leads to the identification of 49
documents. Scopus database allows downloading the bibliographic data in various formats, in this work it was downloaded in
the CSV file format. The abstracts of these documents were read and the documents discussing BS related to COVID-19 were
selected for the study. This filtering resulted in a set of 40 documents and the full texts of these documents were downloaded for
the next phase of the study.

4.2. Phase Two: Review of Bibliometric Studies
The second phase of the study deals with the parametric review of BS based on various parameters. These parameters were
extracted by studying the various highly cited bibliometric analysis performed in the literature related to COVID-19.

These parameters were then divided into two categories namely; general parameters and granular parameters. The general
parameters like database used, software used, time span of the study, etc provide a basic review of the BS on COVID19. The
granular parameters basically focused on core findings of the BS on COVID-19, like the number of documents in the study, major
document types, most productive authors, organizations, etc. Once these were summarized, a detailed discussion was done on
the acquired information for proper interpretation of the studies.

5. Results and Discussion

Here, the details of the acquired publications of BS on COVID-19 have been provided. To provide the details of the literature
acquisition part, the quantitative details of the publication have been discussed, whereas for the review of BS the qualitative
details of the study based on parameters are elucidated.

5.1. Literature Acquisition
The study investigated the presence of scientific outputs on a pinpointed topic. Thus the search strategy as mentioned in the
methodology section yielded 48 documents however when the abstracts of these documents were read, one document was
deemed unfit for the study and the rest of 39 documents were kept in the study. The quantitative characteristics of these
documents have been discussed here. The dominating document type was article type with 35 documents in the study; the rest
of the documents were review, letter, and short communications. All of the 39 documents had journals as their source type and
were published in the year 2020. Only four papers had a single author and the remaining papers were written in collaboration. A
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total of 163 authors were involved in 39 publications and only two authors S. Gochhait; S. Ram had two publications each. A total
of 109 organizations are credited for these 40 documents, and very few of them, like Universidad de Granada(Spain), Symbiosis
International deemed University(India) were credited with multiple publications (3 publications). A total of 30 countries were
credited for these publications and the top contributors were India (12 publications), China (6 publications), Spain (5 publica-
tions). The most used keywords are COVID-19 (30 times), bibliometric analysis (24 times), bibliometrics (19 times), coronavirus
(22 times). According to the source titles, the dominating subject areas were found to be Social Sciences, Medicine, and
Environmental Sciences. These facts mentioned above clearly indicate that the BS on COVID-19 came thick and fast in this
pandemic to provide a holistic view of the research being carried out in the domain on COVID-19.

5.2. Review of Bibliometric Studies
This section basically deals with the parametric review of BS on COVID-19. For extracting the parameters of this study, existing
literature on bibliometric analysis related to COVID-19 that received maximum citations according to the Scopus database were
selected Lou et al.[23](43 citations); Verma and Gustafsson[24](24 citations); Kambhampati et al.[25](17 citations), Dehghanbanadaki
et al.[26](13 citations). The referred works had tried to assess the trend of scientific publications and provided a detailed view of
the research progress in COVID-19 related research. While extracting the parameters of the study it was kept in mind that the
parameters should be standard ones so that the research communities can make use of these parameters to review the existing
BS performed in other disciplines like library and information science, mathematics, etc. To perform the study, two sets of
parameters were defined namely general and granular; these parameters and the parametric review of selected BS on COVID 19
have been discussed below:

5.3. General Parameters
The general parameters are the parameters that describe the basic details of a BS that has been performed. These basic details
provide an overview of the studies. These parameters include; data source, search string, data format, purpose of study, time-
span, publication year, publication source, received citation, tools employed, publication name. Each of these has been briefly
discussed below and then values for each of these parameters that were extracted from the BS and has been represented in table
1:

5.3.1. Publication Year
It refers to the year in which the BS has been published. The parameter allows identifying the rate at which BS has been
published and how current or obsolete the studies are. For the purpose of this research, the publication year was restricted to
2020 as this is the year COVID-19 related articles are published the most but for other disciplines, the restriction used here can
be removed.

5.3.2. Publication Source
It refers to the source in which the BS has been published. The parameter allows in identifying the journal, conference, etc that
have published these studies. It also gives an idea about the quality of the published article and the subject area of the source.

5.3.3. Purpose of Study
It refers to the purpose of the BS. The parameter allows in pinpointing the objective of the work that drives BS. For example, Raju
and Patil’s study [27] aimed to analyze Indian Publications on SARS-CoV-2, whereas Viedma et al.[28], conducted a bibliometric
analysis of the coronavirus research from the global front based on the available literature, keeping COVID-19 as a focused area.

5.4. Data Source
It refers to the database(s) used to obtain the bibliographic data used in performing the specific BS. Though there are various
databases available for the scientific community thus this parameter allows defining the scope and exhaustiveness of the study.
Some studies may use more than one database for obtaining the data for example, Raju and Patil[27] used the WHO COVID-19
database; Belli et al.[29] used (a)Web of Science platform which included KCI-Korean Journal Database, Russian Science
Citation Index and SciELO Citation Index and (b) Web of Science Core Collection which included Science Citation Index-
Expanded, Social Science Citation Index, Arts & Humanities Citation Index databases.

5.4.1. Search String
It refers to the combination of keywords used to obtain the records of the documents used in performing the specific BS. The
search string for different studies can be different and it directly affects the number of records that are obtained. Even the search
string in the same database can also be different, resulting in different numbers of results. Search strings are generally represent



10       Journal of Science and Technology Metrics   Volume   4  Number  1  April 2023

tative of the purpose of the study. For example, Viedma et al.[28] used the following search string in the WOS database TS=(“Wuhan
coronavirus” OR “Wuhan seafood market pneumonia virus” OR “Covid19*” OR “Covid-19*” OR “Covid-2019*” OR “coronavirus
disease 2019” OR “SARS-CoV-2” OR “sars2” OR “2019-nCoV” OR “2019 novel coronavirus” OR “severe acute respiratory
syndrome coronavirus 2” OR “2019 novel coronavirus infection” OR “coronavirus disease 2019” OR “coronavirus disease-19”
OR “novel coronavirus” OR “coronavirus” OR “SARS-CoV-2019” OR “SARS-CoV-19”) ; whereas Belli et al.[29] used the follow-
ing search string in WOS database (TS: “CORONAVIRUS OR COVID-19 OR SARSCOV-2 OR 2019-nCoV”) and Hamidah et
al.[30] TITLE-ABS-KEY ( ”Covid-19" ) in the Scopus database.

5.4.2. Data Format
It refers to the format in which bibliographic data was obtained to perform the study. There exist various data formats in the
literature. A well-accepted or reusable data format allows checking the data’s genuineness and helps to conform to the research
data management practices. Various databases provide data in various formats like CSV data format, tab-delimited, text file
format, and reference management software like MENDELEY, RIS format for Endnote, etc.

5.4.3. Time-span refers to the time period for which the bibliographic data was obtained to perform the study. The time period
of the study also directly affects the number of records obtained for the study. It is expected that the greater the time span, the
more the number of records but it may happen by application of various exclusion criteria the number of records may be reduced.
Time-span is also related to the BS exhaustive, scope, and currency of the literature studied for the analysis. For example, Viedma
et al.[28] restricted the time span as 1970 - 2020 i.e., 50 years, whereas Raju and Patil[27] restricted the time span from 2/3/2020 to
12/5/2020 i.e. just 70 days.

5.4.4. Tools Employed
It refers to the software used for processing bibliographic data to perform the BS. A number of bibliometric tools are available in
the literature with various features that can be used for the BS. The choice of the tool to be used in a study solely depends on
the researcher and the objective of the research. A number of studies employ one or more than one tool to analyze the
bibliographic data. For example, El Mohadab et al.[31] used VOSviewer and Wordle; whereas Zhai et al.[32] used Citespace.
5.6.R2, VOSviewer1.6.12, and Excel 2016.

5.4.5. Citations Received
It refers to the number of citations received by the BS from the time it was published. It basically tells about the visibility, use,
and impact of the BS.

5.5. Granular Parameters
The granular parameters are the parameters that describe the BS in detail that have been performed. These granular parameters
describe the core findings of the studies that have been used to draw conclusions. These parameters include; number of
documents, document type, most productive authors, most productive organization, most productive countries, most produc-
tive sources, most productive funding agencies, most used keywords, top cited articles, and collaboration network. Again each
of these has been briefly discussed below and then values for each of these parameters that were extracted from the BS have
been represented in table 2.

5.5.1. Number of Documents
It basically refers to the number of documents on which the particular BS was performed after using the various exclusions or
filter criteria. It basically tells about the exhaustiveness of the study. The number of documents can undoubtedly vary based on
the search string used, time-span, purpose, or even the database used for the BS.

5.5.2. Major Document Type
It refers to the most preferred document type according to the BS. The document types can be articles, reviews, letters, etc. This
parameter can also be used as a filter for the BS to reduce the number of documents in a study.

5.5.3. Most Productive Subject Area
It refers to the most productive subject area according to the BS in terms of the number of documents published in that particular
subject area according to the study. This parameter allows identifying the numerous contributions made in a subject area that
depicts the extensive work of the field.
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5.6.1. Most Productive Authors
It refers to the most productive authors according to the BS in terms of the number of documents published by a particular author
in the field. This parameter allows identifying the multiple contributions made by authors that depict their extensive work and
deeming them as pioneers of the field.

5.6.2. Most Productive Organization
It refers to the most productive organization according to the BS in terms of the number of documents published by a particular
organization in the field. This parameter allows identifying the multiple contributions made by an organization that depicts the
extensive work in the field by the various organizations and deeming them as pioneers of the field.

5.6.3. Most Productive Countries
It refers to the most productive countries according to the BS in terms of the number of documents published by a particular
country in the field. This parameter allows identifying the multiple contributions made by a country that depicts the extensive
work in the field by the various countries and deeming them as pioneers of the field.

5.6.4. Most Productive Sources
It refers to the most productive sources according to the BS in terms of the number of documents published by a particular
source in the field. This parameter allows identifying the multiple contributions made by a source that depicts the extensive work
in the field by the various sources and deeming them as core sources for such kinds of studies.

5.6.5. Most Used Keywords
It refers to the most occurred keywords in the documents that were used in the BS. It reveals the trend of research of the
document corpus and clustering of these keywords may also help categorize the document corpus into various categories.

5.6.6. Top Cited Articles
It refers to the most cited article according to the BS. This parameter helps to identify the core literature which is being referred
to by the scientific community as a reference point for the research in the domain.

5.6.7. Collaboration Network
Scientific collaborations are an integral part of research in any field. The collaboration networks are used to depict how authors/
countries/organizations/keywords/cocitations/citations/bibliographic coupling are related to each other in the field of scientific
research. It basically reveals the hidden patterns of research. Thus the analysis of these is integral to BS. The collaboration
network may vary according to the study’s objective and the capability of the tool that is being used.
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Abbreviation used: Publication Year: PY, Publication Source: PS, Data Source: DS, Search String: SS, Time-Span: TS, Data
Format: DF, Software Used: SU, Citation Received: CR, Statistical Package for the Social Sciences: SPSS, Science Mapping
Analysis Software Tools: SciMAT, Web of Science: WOS, Web of Science Core Collection: WOSCC, Science Citation Index

Expanded: SCIE, Social Sciences Citation Index: SSCI, Arts and Humanities Citation Index: A&HCI, Conference Proceedings
Citation Index-Science: CPCI-S, CPCI-SSH: Conference Proceedings Citation Index Social Science & Humanities, BKCI-S: Book
Citation Index-Science, BKCI-SSH: Book citation index. Social Sciences & Humanities, ESCI: Emerging Source Citation Index

Table 1. General Parameters
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Abbreviation used: Not Applicable: NA, Web of Science: WOS.

9. Discussion

Data obtained about the BS according to the general parameters revealed intriguing and important facts. All the studies were
published in the year 2020 which implies that as soon as the pandemic started, the research community understood the
importance of the topic and started presenting the data about the literature of COVID-19 from different aspects. The idea of
bibliometrics has originated from the discipline of Library and Information Science (LIS) so it’s obvious that this BS will be
published in sources related to LIS. This has been proved here as data is obtained from a total of 10 publications from LIS
journals: Library Philosophy and Practice(six publications), Scientometrics (one publication), DESIDOC Journal of Library
& Information Technology (one publication), Science & Technology Libraries (one publication), El profesional de la información
(one publication). Although most of the publications belonged to the discipline of Medical Sciences, i.e., 14 publications, it was
scattered among them. Onlythe Medical Journal of the Islamic Republic of Iran and Frontiers in Cellular and Infection
Microbiology had two publications each. The researchers of various other disciplines like Business, Environmental Sciences
also approached these BS. The International Journal of Environmental Research and Public Health had two publications.

Table 2. Granular parameters
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Even a few of the business-related journals like Global Business Review and Journal of Business Research also published a BS.
The purpose of the study is that it acts as a compass for the work and defines the study’s scope. The tables suggest that the
purpose of BS revolved along the lines of  ‘increase of literature on COVID-19 or Coronavirus, identification of most productive
countries, organizations, authors, and most cited articles in coronavirus publications, to analyze the collaboration network
nationally and internationally on this topic. The study also tried to identify the hot topics for coronavirus research like - when
the pandemic started, there was more emphasis on vaccination or identifying the various strains for COVID-19. This was
basically based on the keyword co-occurrence cluster. Keyword co-occurrence analysis was perceived as the empirical grounded
for classification of concepts or taxonomy of research on COVID-19. Few studies like Zyoud and Zyoud[48] aimed to track the
hotspots and research trends on COVID-19 in environmental fields and studied the literature from a different point of view
whereas Tanrýverdi et al.[41] the study was aimed at a BS of the articles in the Journal of Air Transport Management from 2001
to 2019 to get the learnings out of this literature and use it for post-COVID-19 for the aviation industry. There were few studies
that aimed at studying the publications of COVID-19 for a country for example Raju and Patil[27] restricted the purpose for the
study to Indian publications in COVID-19. Whereas a few studies like Oh and Kim[47] restricted the purpose of the study on the
documents of coronavirus disease 2019 (COVID-19) published only in one domain-specific journal like in nursing. Since the
purpose of BS was sometimes very specific, the number of articles may vary a lot but the three other major factors that affect the
BS are namely; the number of databases chosen, search strings, and the time-span the study was restricted to. The obtained
data suggest that around 20 BS choose SCOPUS, 15 BS choose WOS, 10 BS choose PubMed/MEDLINE, and 3 BS choose
EMBASE as their preferred choice of database. However, it’s not the case that a BS will always choose a single database for their
study. They sometimes chose more than one database like SCOPUS, WOS together[24] or WOS and PubMed/MEDLINE[39]

together or PubMed and SCOPUS[61] or SCOPUS, WOS, PubMed all together[31] OR PubMed and EMBASE together[36], etc.
Some of the studies like Raju and Patil[27] used the WHO COVID-19 database, whereas Fan et al.[50] used the Chinese Biomedical
Database (SinoMed), China National Knowledge Infrastructure (CNKI), VIP information/Chinese Scientific Journals database
(VIP), WANFANG databases which were all medical databases along with EMBASE, SCOPUS. The use of a variety of databases
increases the exhaustiveness of the study and makes them more complete. Besides, the data also suggested that while using
WOS as a database for the BS , the number of indexes varied, for instance, Abideen et al.[43] used SCIE, SSCI, A&HCI, CPCI-S,
CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, whereas Zhou et al.[37 used SCIE and Oh and Kim[46] used SCIE and SSCI. This directly
impacts the number of records included in the studies and again contributes to the completeness or lack of the studies. As there
were a variety of databases, these terms/keywords were searched through the search strings which became an important aspect
for identifying the number of records for BS. Studies like Deng et al.[49], Ram and Nisha[48], Casado-Aranda et al.[41], etc. provided
the complete search strings whereas few studies like Odone et al.[39], Hamidah et al.[30], Jia et al.[34] only provided the terms used
for the search. A complete search string allows to have a better understanding of what are the terms with synonyms along with
Boolean operations that were used for BS, in which part of document records these terms were searched like title, abstracts, or
keywords or all of them, and the time–span that was considered for the study. Since in the coronavirus research, many
publications started to happen during the early pandemic from December 2019, hence a lot of studies like El Mohadab et al.[31],
Verma & Gustafson[24], Nowakowska et al.[33], restricted their scope for the first few months of the pandemic i.e. for four to five
months. But studies like Belli et al.[29], Ram[38], and Viedma et al.[28] wanted to perform a comprehensive BS on COVID, thus kept
the time-span ranging from 20 years to 50 years. Thus, though all these studies were bibliometric assessments, these factors
varied a lot in the nature of the findings they obtained. It was observed that around 30 BS did not mention the format in which
data were collected. Though the software used for the study gave an idea about the data format, it was not mentioned explicitly.
Among those who mentioned the data format, CSV, XLS, txt formats were the dominant ones. Data processing, analysis, and
visualization are important aspects of BS and there are numerous software that are available but it boils down to the user-
friendliness of the software and easy interpretation of the data through the software used so that researchers can explain their
data. Thus, the data  suggest that 9 BS used MS-Excel, 4 BS used SPSS, 2 BS used R, 2 BS used SciMAT, 1 BS used Python, 1
BS used HistCite, and 1 used GraphPad Prism 8 as their software for data processing and analysis. Most of these tools are
themselves capable of creating network visualization for authors, organizations, words, citations, etc and some of these BS were
used for them also. But most of these studies for creating visualization networks use specialized software that are developed for
this purpose only. Out of 39 BS, 21 of them used VOSviewer and 5 BS used CiteSpace. For generating word clouds, 1 BS used
Wordle and 1 BS used Word Cloud Generators. Similarly, 1 BS used ArcGIS and 1 BS used GunnMap 2 for creating geographical
maps. It was also seen that some of the studies like Zhou et al[37] used four different software viz EndNote, SPSS, CiteSpace, and
VOSviewer and similarly Joshua and Sivaprakasam[40] used MS-Excel, Word Cloud Generator, VOSviewer, and ArcGIS for
performing the analysis and visualization for the bibliometric assessment. Though both of them were BS, the same software was
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used except VOSviewer, thus showing the variety of options available for BS. Citations are a traditional bibliometric indicator
which tells about the visibility and usability of the papers that have been published. Here the citation count of the publications
was taken from the SCOPUS database and among the 39 BS considered for the study only 12 of them did not receive any
citations, rest 27 publications received citations. Few papers like Lou et al.[23] (43 citations); Verma and Gustafsson[24] (24
citations); Kambhampati et al.[25] (17 citations), Dehghanbanadaki et al.[26] (13 citations), Zhai et al.[32] (11 citations) received a lot
of citations within a year of publication considering all these publications came in the year 2020. This clearly suggests that these
BS have been extensively used for  research purposes and have added a lot of value to coronavirus research.

The granular parameters of BS draw up research exhaustively as compared to the general parameter study is concerned. With the
help of granular metadata, we have analyzed the BS of COVID-19 research papers elaborately. The number of research papers
published since the deadly virus’s origin depicts the study’s attention in COVID-19 research. The number of research articles
varies from 89 in Raju and Patil[27] to 23380 in El Mohadab et al.[31]. The number of research articles’ variation is due to the
coverage of databases, the research scope, and the study’s time. Raju andPatil[27] only covers the WHO COVID-19 database,
and the scope is only for India. The time considered for this study is from March 2020 to 12th May 2020. In the case of El
Mohadab et al.[31], the databases included are Scopus, WOS, and PubMed, and the time considered is more than the Raju and
Patil[27], i.e., from January 2020 to 23rd May 2020. From the above research, it is also evident that the outreach. The granular
parameters of BS draw up research exhaustively as compared to the general parameter study is concerned. With the help of
granular metadata, we have analyzed the BS of COVID-19 research papers elaborately through mediums: articles, conference
papers, review papers, data papers, etc. The primary communication medium is articles, almost for all 39 research papers
considered. One of the significant explorations from this research is studying COVID-19 from different subject areas like
medicine, business, management, virology, molecular biology, infectious diseases, epidemiology, etc. The most productive
research area is virology in the majority of research articles that were studied. The most productive author in BS is Yuen, KY. He
is the world’s renowned microbiologist, physician, and surgeon, affiliated with the University of Hong Kong. The significant
contribution of Yuen KY led the research team to discover SARS-COV-1 in 2003. He has also been involved in SARS-COV-2 and
the first person to advise people to wear the mask before the outbreak. Measuring a country’s research impact depends on
various parameters like the number of research papers published, the number of citations received by academic organizations,
etc. Among the 39 research papers considered for  this study, most of the research papers like Jia et al.[34], Belli et al.[29], Zhai et
al.[32], Zhou et al.37], Ram[38], Viedma et al.[28],

Dehghanbanadaki et al.[26], Joshua and Sivaprakasam[40], Ali et al.[44], Ram and Nisha[48], Deng et al.[49], and Klingelhöfer et al.[57]

found the University of Hong Kong is the most productive organization in the world. In this study, the USA and China are the
most productive countries contributing 14 and 10 research papers in BS of COVID-19 respectively. The most productive source
is the Journal of Virology that has published more scholarly research papers on BS than other sources. The reason might be the
journal is very much related to viruses and virus-like agents, and the frequency of the journal is bi-weekly. Furthermore, the
journal is indexed in reputed citation databases like SCI, Medline, etc.   The keyword research is one of the most crucial research
areas in bibliometrics study because it helps identify the core and related research areas. The most frequently used keywords in
this study are COVID-19, coronavirus, SARS-COV-2, pneumonia, etc. The quality of a good research article is crucial for
obtaining authenticated information and ideas about a particular field. In scholarly research, we lack the standard technique to
measure the quality of research. The BS uses the quantitative approach to measure research quality in scientific research using
its number of citations. In this study, Ksiazek, TG et al.(2003) document has received the most citations related to COVID-
19.  From the above study, we have found that significant research happening these days is collaborative. The collaborative
research network can be drawn using different parameters like author, country, keywords, documents, organization, and sources
to analyze research significantly. From this study, we have found that most of the collaborative network studies like Joshua and
Sivaprakasam[40], Tanrýverdi et al.[42], Abideen et al.[43], Gautam et al.[45], Fan et al.[50], Akhter[51], Klingelhöfer et al.[57], and
Warin[58] performed co-author network studies. There are a significant amount of collaboration networks using country, key-
words, organization, and journals, etc. The advantages of this type of study depict the nature as well as strength of research. 

10. Conclusion

COVID-19 pandemic has severely affected the whole world in a way no one ever thought out. The world was put on lockdown
but the research community was constantly putting efforts to gain more knowledge about the virus. The research community
carried out experiments for vaccine invention which led to an enormous amount of publications in the field of COVID-19.  Here
we have tried to summarize the BS which were related COVID-19. The 39 BS were performed from different points of view hence
its purpose varied but it was seen that the journal Library Philosophy and Practice  had published six among these 39 BS. It was
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observed that various medical literature oriented databases like MEDLINE and even general databases like WOS, SCOPUS
which cover a variety of subjects, were used for the studies. Data was collected using a variety of strings, with a different time-
span (50 years, 20 years, 3 months, etc.) in various formats like CSV, XLS, BibTxt, txt, etc. To process, analyze, and visualize the
data various software were used like Excel, Python, SPSS, VOsviewer, CiteSpace to name a few. The number of articles varied
from 89 to 23,380 because of the number of databases, purpose, time-span and even the string used for the study.  The most
dominant document type was article and most productive subject area was medicine or virology. In 13 studies, it was observed
that the University of Hong Kong was the most productive organization, and Yuen Kwok-yung was their most productive
author(6 of them). 20 BS  found the most article producing countries was USA, whereas 13 found China to be the most prolific. 8
BS found Journal of virology as the most producing source whereas 3 BS found Journal of Medical Virology as the most
producing source. COVID-19 was the most prominent keyword whereas Ksiazek TG, 2003(5 BS) and Huang et al. 2020(4 BS) were
the most cited articles according to the present study. For the collaboration network various elements authors/countries/organi-
zations/keywords/co-citations/citations were used to create the visualization network. This particular study shows that in a
particular field we can approach bibliometric assessment from various points of view and the results will be very different as well.
This study also allows us to summarize the existing literature on BS in any field concisely.
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